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Fig. 1 Geological map of the Kubusu gold mine in Qinghe county ( modified from Gao et al. 1998)
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Fig. 2 Geological map of the northern belt of
Kubusu gold deposit ( modified from Chinese
People’ s Gold Armed Police Force 2010)
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Fig. 3 Sketch of ore body and veins along exploration
line 105 in the northern belt of Kubusu gold deposit
1- ;2 - ;3 -
;4- ;5 -
1 — Lower subgroup of Tuoranggekuduke group of middle devonian; 2 —
Diorite porphyrite veins; 3 — Quartz albite — porphyry veins; 4 — Ore

body; 5 —drill hole and its serial number
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Table 3 Statistics of average contents of elements for main rocks from the Kubusu gold deposit

1

(n=8) (n=13) (n=3) (n=4) (n=34) (n=9) (n=4)
Au 2.8 1044. 02 3.71 866. 75 2.61 823.15 2.82 243.24
Ag 57.08 161. 41 170. 01 267. 62 46.71 124. 81 53.9 99. 42
As 14. 81 131.26 215. 84 305. 24 13.18 269. 79 10. 08 155.38
Bi 0.19 0.68 1. 49 1. 69 0.11 0.36 0.13 0. 44
Sh 0.59 1.27 0.29 0.75 1.05 1.28 0.57 1.26
Cs 3.99 5.52 1.78 3.32 2.77 5.91 2.9 7.07
Cu 36. 16 23.89 7.59 10.75 51.89 44. 95 38.28 38. 62
Li 29. 46 21.97 4. 88 7.53 31.83 34.17 28.96 30.3
Mo 1.02 1.19 0.25 0.97 1.31 1.67 1. 11 1. 54
w 2.35 2. 66 0.6 1.9 0.78 3.91 1.03 3.24
Ba 690. 51 447. 15 225.77 282.3 719.11 616.4 621.96 513.53
Rb 57.28 134.13 66. 93 130. 28 37.28 102. 28 56.92 91.6
S 438.43 1087. 35 646.27 1121.73 625.42 1042. 68 736.9 1313. 88
Sr 467.2 215.33 214.3 123.48 473.59 395. 54 414.96 460. 68
Y 18.99 60. 01 292.93 214.12 22.45 29.09 25.87 26. 82
La 16. 52 28. 89 3.73 7.93 14. 48 19. 83 18. 85 19.23
Ce 32.83 57. 65 8. 87 17.98 29.07 39.78 38.03 40. 02
Pr 4.38 7.54 1.7 2.65 4.34 5.38 5.2 5.17
Nd 17.43 29.75 7.79 11.39 17.89 21.39 20. 94 20.37
Sm 3.86 6.8 6.34 5.94 4.19 4.83 4.7 4.58
Eu 1.01 0. 86 0.15 0.16 1.28 1.11 1.29 1.09
Gd 3.53 6.99 11.96 10. 33 3.98 4.65 4.5 4.47
Th 0.58 1.34 3.49 2.94 0. 68 0.82 0.76 0.77
Dy 3.36 8.53 29.42 23.16 4.01 4.92 4.55 4.62
Ho 0. 69 1. 86 6.74 5.5 0.83 1.03 0.92 0.96
Er 1.99 5.57 21.4 17.33 2.35 2.99 2.59 2.75
Tm 0.33 0.99 4 3.23 0. 38 0.51 0.42 0. 47
Yb 2.08 6.45 26. 17 21.27 2.29 3.26 2.55 3.02
Lu 0.34 1.04 4.22 3.33 0.35 0. 54 0.4 0.51
Si02 61.58 70. 86 72.16 75.39 56. 68 64 62. 82 61.9
Al, 04 14.75 15. 47 12. 88 15.13 14. 44 15.02 14.52 14.36
TFe, 04 4.58 2.8 0.95 1.16 7.23 4.35 5.13 4.63
MgO 1.78 0. 44 0.2 0.14 3.17 1.34 1. 44 1.28
CaO 3.65 2.52 2.88 1.27 4.58 3.9 3.69 5.26
Na, O 3.57 1.13 4.89 2.8 2.89 2.13 3.21 2.09
K,0 2. 14 3.85 1. 65 3.05 1.82 3.25 2.48 3
DAuAg - x107° -% - x107%n:

Lu>Yb>Eu>La>Pr
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Dy > Ce > Er > Nd >

Gd >Tm >Tb > Ho > Sm,;
K,0 > Si0,



MgO > Fe,O; > Na, 0 > CaOo Er>Gd >Tm >Sm > Ho > Th;
Ca0 > K,O
Au>As >Bi >Sh > Ag; Ba Na, O >MgO > Fe, 0, > SiO, .
W>Cs>S 3.2
>Rb >Mo >Sr>Li>Y > Cu, 3.2.1 N
Eu>Yb>Lu>Ce>Nd >Dy >La>Pr 4 2
2

Table 2 Calculated results of major and trace element migration in altered wall rocks in the Kubusu gold deposit

AC; AC,/C? AC; AC,/C? AC; AC,/CY AC; AC,/C?
Au 992. 63 35451. 06 734. 14 19788. 26 788.75 30220. 46 243. 13 8621. 64
Ag 96. 82 169. 62 57.81 34.01 73.28 156. 88 46.63 86. 51
As 110. 34 745. 04 44.01 20. 39 246. 19 1867. 92 147. 03 1458. 64
Bi 0. 46 241.24 -0.05 -3.44 0.24 214. 64 0.31 242.23
Sh 0. 62 105. 24 0.35 120. 16 0.18 17.2 0.7 123.52
Cs 1.27 31.91 1.05 58.78 2.91 105. 12 4.25 146. 51
Cu -13.38 -37.01 1.56 20. 57 -8.68 -16.72 0.77 2.01
Li -8.51 -28.9 1.53 31.36 1.02 3.21 1. 68 5.79
Mo 0.11 11.24 0.58 230.3 0.3 22.56 0.45 40. 28
w 0.19 7.92 1.02 169. 57 2.98 381.92 2.25 218.07
Ba -264.17 -38.26 14.55 6. 44 -126.51 -17.59 -102.71 -16.51
Rb 70. 61 123.27 43.98 65.7 61.05 163.76 35.7 62.72
S 598.31 136. 47 308. 65 47.76 377 60. 28 591. 62 80. 28
Sr -261.89 -56.06 -109.18 -50.95 -93.32 -19.71 50. 85 12.25
Y 38.23 201.3 -110.65 -37.77 5.52 24.57 1.25 4.83
La 11. 03 66. 74 3.02 80. 98 4.58 31. 66 0.59 3.15
Ce 22.14 67.43 6. 44 72.56 9.17 31.56 2.44 6. 41
Pr 2.81 64.13 0. 56 32.70 0.83 19. 18 0. 03 0.53
Nd 10.94 62.74 1.91 24. 47 2.67 14.95 -0.34 -1.64
Sm 2.62 67.97 -1.28 -20.24 0.45 10. 82 -0.07 -1.47
Eu -0.19 -18.81 -0.01 -9.20 -0.21 -16.63 -0.19 -14.56
Gd 3.13 88. 80 -3.17 -26.47 0.49 12.32 0.02 0. 44
Th 0.70 120.28 -0.99 -28.29 0.11 15.93 0.02 2.44
Dy 4.77 142. 05 -9.70 -32.98 0.72 17.96 0.12 2.67
Ho 1.08 157. 02 -2.06 -30.53 0. 16 19.30 0.05 5.51
Er 3.32 166. 87 -6.65 -31.06 0.52 22.32 0.19 7.36
Tm 0.61 186. 04 -1.25 -31.26 0.11 29. 03 0. 06 13.15
Yb 4.07 195. 66 -8.06 -30. 81 0. 84 36. 86 0.50 19.75
Lu 0. 65 191. 65 -1.39 -32.82 0.17 48.33 0.12 28.92
Si0, 5.98 9.71 -7.98 -11.06 4.85 8.55 -0.23 -0.37
Fe, 0, -1.91 -41.71 0.04 3.95 -3.05 -42.16 -0.45 -8.74
MgO -1.36 -76.43 -0.08 ~40.41 -1.88 -59.36 -0.15 -10.12
Ca0 -1.25 -34.17 -1.8 -62. 46 -0.83 -18. 14 1.63 44. 14
Na, 0 -2.49 -69. 82 -2.51 -51.26 -0.84 -29. 14 -1.1 -34.17
K,0 1.53 71.53 0.95 57.36 1.3 71. 68 0.55 22.32
CAC; AuAg — mg/t —glt ~kg/t; AC,/C? % o
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4
Fig. 4 Comparison histograms showing gain and loss of elements in altered rocks of the Kubusu gold deposit
(a) - » (b) - » (o) - P (d) - Pl 2 - i3 -
4=
(a) — metallogenic and associated elements; (b) — major elements; ( ¢) - trace elements; ( d) - rare earth elements; 1 — Altered

diorite porphyrite; 2 — Altered quartz albite-porphyry; 3 — Altered tuffaceous sandstone; 4 — Altered tuff
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3

Table 3 Characteristic parameters of rare earth elements of main rocks from the Kubusu gold deposit
SREE LREE HREE  LREE/HREE  (La/Yb) (La/Sm) y (Gd/Lu) y 3Eu 3Ce
88.93 76. 03 12.9 5.89 5.35 2.69 1.17 0.82 0.91
164. 26 131.49 32.77 4.01 3.02 2.67 0.76 0.38 0.92
135.98 28.58 107. 4 0.27 0.1 0.37 0.32 0.05 0.85
133. 14 46. 05 87.09 0.53 0.25 0. 84 0.35 0. 06 0.94
86. 12 71.25 14. 87 4.79 4.26 2.17 1.28 0.95 0. 87
111.04 92.32 18.72 4.93 4.1 2.58 0.97 0.71 0.91
105.7 89. 01 16. 69 5.33 4.98 2.52 1.27 0.85 0.91
108. 03 90. 46 17.57 5.15 4.29 2.64 0.99 0.73 0.95

:REE 1.
5 ( Boynton 1984)

Fig. 5 Chondrite — normalized REE patterns of dykes and surrounding rocks from Kubusu gold deposit
( chondrite data from Boynton 1984)
(a) - v (b) - . v 2 - ;3 - v 4 - I ;6 -
VT - ;8-
(a) — Dykes; (b) —Surrounding rocks; 1 — Diorite porphyrite; 2 — Altered diorite porphyrite; 3 — Quartz albite — porphyry; 4 — Altered

quartz albite-porphyry; 5 — Tuffaceous sandstone; 6 — Altered tuffaceous sandstone; 7 — Tuff; 8 — Altered tuff
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6 105
Fig. 6 Profiles showing geochemical anomalies of elements mass transfer along exploration line 105 of

the northern belt of Kubusu gold deposit
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Characteristics and Regularities of Mass Transfer in the Kubusu Gold Deposit

of Clastic-Altered Rock Type in Qinghe County Xinjiang

ZHENG Hai-ping' >° ZHU Li=xin> MA Sheng-ming’ JIANG Yu-qi'
(1. China University of Geosciences Beijing 100083;
2. Chinese Academy of Geological Science Beijing 100037
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Abstract: This paper focused on the northern belt of the Kubusu gold deposit in Xinjiang. It discussed the characteristics of element activity mass
transfer of metallogenic elements associated elements trace elements major elements and rare earth elements in this area. It studies the environmental
conditions and source of ore-forming fluids according to mass transfer and geochemical characteristics of rare earth elements. Degree and range of mass
transfer were also studied in exploration line 105 of this belt based on the geochemical anomaly map of element mass transfer. The results show that the el—
ements of ore-bearing diorite porphyrite veins and surrounding rocks played significant input and output roles and the element migration has obvious regu—
larities. Au As Bi Ag Sb K,O and SiO, were brought in to orebodies in metallogenic stage suggesting that the fluids containing abundant Au As
K2, 8iO, and so forth could cause alteration making these elements move into orebodies and concentrate there. While Ba Sr Cu MgO Na,O
Fe,0; and CaO moved out implying that Ba Sr MgO Na, O etc. were subject to hydrothermal alteration causing these elements to flow out with flu—
ids. The REE had also significant input and output and light and heavy REEs before and after vein alteration all show obvious fractionation. After the
vein alteration the fractionation degree of light and heavy REEs had a decreasing tend. REE of ore-bearing diorite porphyrite veins distribution pattern is
obviously dipping right and takes on light REE enrichment = strong Eu negative anomalies weak Ce negative anomalies showing that the property of Ku—
busu gold deposits oreforming fluids should be in a high-temperature and reduction environment. Based on degree and range of mass transfer of veins and
surrounding rocks input indicator elements are As W Sb and Bi and output indicator elements are Mg and Na.
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